ABSTRACT We evaluated the role of f~s h predation as the mechanism controlling the local distribution of the scleractin-]an coral Madracis mirabills on Conch Reef in the Florlda Keys, USA At many C a r~b b e a n sltes, M m~rabilis is found at depths ranging from 1 to 63 m However, at Conch Reef t h~s coral IS rarely found shallower than 20 m M ~nlrabilis fragments transplanted from 26 to 13 m depth suffered sign~fi-cantly hlgher levels of f~s h predation than fragments transplanted from 26 to 20 m These results Indicate that fish p r e d a t~o n potentially 11mits the v e~ tlcal distribution of M mlrabllis on Canbbean reefs KEY WORDS: Fish predat~on -Col-al distnbution Madracis mlra biljs
Competition for space, habitat type, food availability, environmental conditions and natural disturbances have often been emphasized as important factors controlling coral distribution (Loya 1972 , Porter 1972 , 1974 , 1976 , Fishelson 1973 , Lang 1973 , Glynn 1976 , 1988 , Sammarco 1980 , 1982 , Wellington 1982a , Huston 1985 , Glynn & Colgan 1988 . Increasing evidence from field studies shows that predation by invertebrates (Robertson 1970 , Glynn et al. 1972 , 1979 , Glynn 1976 , McClanahan & Shafir 1990 , McClanahan et al. 1996 and corallivorous reef fish (Glynn et al. 1972 , Kaufman 1977 , Brock 1979 , Neudecker 1979 , Wellington 1982b , Harmelin-Vivien & Bouchon-Navaro 1983 , Littler et al. 1989 can play a direct role in shaping coral distribution and community structure (reviewed by Glynn 1990 , Hixon 1997 . Here, we present evidence that fish predation limits vertical distribution of the pocilloporid coral Madracis mirabilis on the Florida, USA reef tract.
Madracis mirabilis is commonly found throughout the Caribbean, South Florida and the Bahamas (Humann 1993) . It forms densely packed clumps of small pencil-sized branches with blunt tips, small polyps which are light brown to yellow in appearance. M. mirabilis is found nearshore at a depth of 3 m at the Channel Two pass (24" 50' 05" N, 81'41' 05" W) which links Florida Bay and the Florida reef track between Lower Matacumbe Key and Long Key (pers. obs.). At Conch Reef, Florida (24" 57' 05" N, 80" 28' 00" W), it is rarely found shallower than 20 m. In the course of experimentally assessing the source of carbon in the skeletal matrix of M. mirabihs, we observed evidence of heavy fish grazing on colonies transplanted from 26 to 13 m depth.
In this experiment, 8 distinct Madracis mirabilis coral colonies were collected at 26 m and each was divided into 8 fragments. Each individual fragment was cemented to an individual plexiglass disk. Four fragments from each coral head were transplanted to 13 m and 4 to 20 m (4 fragments colony-' X 2 depths X 8 colonies = 64 total sample size). All fragments were manipulated in an identical fashion at both depths. Coral fragments were collected approximately 6 wk later and treated in 5 % sodium hypochlorite solution for 24 h. Because the number of branches per fragment was unequal, predation is reported here as a percentage, as follows: total number of fish bites X 100% (total number of branches/fragment)
In cases where the total number of bites exceeded the total number of branches (due to more than 1 bite/ branch-') the percent predation value exceeded 100.
Overall mean percent predation was found to be significantly greater at 13 m than at 20 m (Table 1) . With the exception of colony 2, the mean percent predation was consistently higher in shallow water. In some shallow water fragments, all branch tips were bitten off, yet none of the fragments in deeper water were in such 0 lnter-Research 1997
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Mar Ecol Prog Ser 160: 291-293. 1997 (Littler et al. 1989) . The colony at each depth (n = 3 for colony 2 at 13 m and n = 4 for pattern of predation observed in this study was also all other colonies at both depths). Mean percent predation was significantly h~g h e r a t 13 m than a t 20 m (Wilcoxon's reported by Yeudecker (1979) for P, damlcornis. Fursignnd-ranks test T, = 2, n = 8, p < 0.01 17)
ther, Llttler et al. (1989) suggested that the degree of fish predation is influenced by proximity to refugia for the corallivores and coral palatability. However, these factors do not appear to be applicable to Conch Reef where topographic complexity and refugia increase with depth (pers. obs.) in opposition to the observed increase in predation across the experimental depth, and where deep water M. mirabilis is susceptible to predation when transplanted to shallower depths.
Field studies examining the direct role of corallivorous fishes on coral zonation are limited (Kaufman 1977 , Neudecker 1979 , Wellington 198213, Littler et al. 1989 , reviewed by Glynn 1990 , Hixon 1997 
